Introduction
In recent years the technique ofin situ hybridization has been widely used to assess the localization ofspecific messenger RNAs (mRNA) in tissue sections.
This method of mRNA localization has been adapted for use in tissue culture (12) (13) (14) (15) (16) 31 ). These studies have demonstrated differential expression ofmRNAs among various cell types in culture as well as non-random subcellular distribution of mRNA within individual cells. With the exception ofspecific cell lines (16), it is necessary to be able to distinguish among the vanous types of cells in primary culture. In some cases a primary cultune is fairly homogeneous and morphological differences are sufficient to distinguish between difi#{232}rent cell types (12) (13) (14) (15) ture and hybridization conditions. It is also possible to determine if there is a differential subcellular distribution of an mRNA in a single cell and ifthe distribution ofthc mRNA reflects the distribution ofthe protein itself. Finally, this technique can be utilized to verify the specificity of probes for cell type-specific mRNAs and to determine appropriate hybridization conditions to produce a specific signal.
(JHis- (20) . The pBR322 plasmid without the insert was radiolabeled for use as a control (see Figure  1D ). The yield for the plasmid without the insert was 520,000 cpm/ iI and for the probe with the insert for rRNA was 510,000 cpml .tl, with specific activities ranging from 5.1 x 106 dpm/ ig DNA to 4.0 x i07 dpm/pg DNA (assuming a counting efficiency of35% for tritium). Electrophoresis on denaturing acrylamide gels determined that the probe length was 50-75 nucleotides.
The cells were pre-hybridized using a variation of the procedure developed by Lawrence and Singer (14, 15) . The coverslip cultures were rehydrated in PBS containing 5 mM MgCl2 for 10 mm, followed by a wash in 0. has been double exposed to show both the silver grains (darkfield illumination) and the immunocytochemical staining pattern for tubulin. The silver grains generated by hybridization with the tritiated cDNA probe for rRNA are distributed uniformly over the flat astrocytes.
In contrast, the silver grains are concentrated over the neuron cell bodies, with few, if any, over the MAP-2-positive neuronal processes. (D) Nonspecific labeling is shown in the micrograph, which has been double exposed to show the silver grains (darkfield illumination) generated by hybridization with the 3H-labeled pBR322 vector minus the insert and the staining pattern for GFAP. Bars = 10 m. Figure  1D ) and the GAP-43 sense strand of RNA that was 750 BP in length (for the cRNA probes see Figure  3D ). These control probes were radiolabeled as described for the experimental probes and produced only background levels ofsilver grains.
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Some cells were also treated for 30 mm with 10 jsg/ml RNAse A (20 mM Figure  1A) . Using darkfield illumination, the localization and distribution of silver grains over these stained cells can be visualized ( Figure  1C) culture. (A,B) Two flat, GFAP-positive astrocytes. Although these cells are morphologically similar the degree of labeling with asS labeled GFAP cANA probe is variable.
(C,D) A process-bearing GFAP-positive astrocyte and the silver grain pattern (darkfield optics) generated by hybridization with the asS labeled GFAP cRNA probe. The cell body is heavily labeled. The association of silver grains with small processes (arrows), such as the ones present on this cell, is difficult to resolve with higher-energy radiolabels such as S. (E,F) A GFAP-stained process-bearing astrocyte andthe pattern ofsilver grains(darkfield illumination) generated by hybridization with the 3H-labeled GFAP cRNA probe. The cell body is heavily labeled and a few silver grains appear to be associated with the cell processes. The processes of other process-bearing astrocytes (not shown) were more heavily labeled than the cells shown in C-F We feel that this labeling is real and not an artifact due to an edge effect. This association is easier to detect with tritiated probes because they have a shorter path length. Bar -10 tm. 
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